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tion, 1920, 29,053; in 1930, 48,118, a gain of
65.6 per cent.
PHONETICS, fo netiks, the science of ele-
mentary sounds of the human voice; also the
art of representing these sounds by written
or printed characters. In its broadest sense
the term applies to all sounds of the voice,
but in its restricted sense, and the one in
which it is generally used, phonetics applies
to articulate speech. The sounds combined
to form articulate speech are of two general
classes, those consisting of tones produced
simply by the vibrations of the vocal cords,
and those in which these tones are broken up
and given distinct articulation by the use
of the tongue, palate, teeth and lips. The
first class of sounds is represented in the
English alphabet by the vowels a, e, iy o, u,
y; the second by consonants.
Since the English language has forty ele-
mentary sounds and there are but twenty-six
letters in the English alphabet, some of these
letters have to represent more than one sound.
This peculiarity makes English somewhat dif-
ficult for foreigners to learn to speak and for
children to learn to read.
Phonics. In its original meaning phonics
is the art of combining musical sounds, but
the term is now very generally applied to the
art of teaching children the sounds represent-
ed by the letters of the alphabet when they
first learn to read. Various methods of teach-
ing phonics are in use, but they cannot be de-
scribed in an article of this length. For a full
description of these methods the reader is
referred to the primers and first readers of the
various series of school readers.
For the different sounds represented by the
letters of the alphabet and the methods of
mastering the phonetic difficulties of the lan-
guage, see orthography.
PHONOGKRAPH.   See talking machine.
PHONOGRAPHY.   See shorthand.
PHOSPHATES, fahs'fayts, compounds of
phosphoric acid with such substances as lime
and magnesia. Phosphates are abundant in
the crust of the earth, where they occur as
phosphate rock. They also occur in the re-
mains of animals, as bone ash, and in the
remains of plants, as vegetable mold. Phos-
phate of lime forms about 57 per cent of the
bones and from 80 to 90 per cent of the teeth
of animals, and it appears in the other tis-
sues and fluids. In agriculture the adequate
supply of phosphates to plants is a necessity
in all deplenished soils. These phosphatie
 fertilizers consist for the most part of bones,
ground bones, mineral phosphates, bone-ash
and guano.
PHOSPHORESCENCE, fos fohr es' ens.
There are several substances, which, if placed
in the dark after exposure to light, emit a
pale luminosity. The property of thus emit-
ting light is called phosphorescence. Barium
sulphide and calcium are highly phosphores-
cent, and diamonds, after exposure to sun-
light, glow for a time. The kind of light to
which the phosphorescent body is subjected
affects the quality of the light it afterward
emits. For example, calcite after having
been in sunlight gives an orange phosphor-
escence; argonite and uranium glass, green;
sapphires and rubies, red. Certain minerals
are phosphorescent for only a fraction of a
second, and the property of phosphores-
cence is discovered in them only with the
aid of delicate apparatus.
There are several animal organisms which
exhibit phosphorescence of a quite different
sort from that of minerals. Fireflies and
glowworms emit a light which is not derived,
but is self-generated. Certain fishes living in
darkness in the profound depths of the oeear
are brightly phosphorescent, and there are
microscopic marine infusoria which float in
millions on the surface of the water and at
night, in the wake of a ship, seem to set the
foam afire. Among plants some liverworts,
algae and fungi are self-luminous, as well as
some of the vegetable decaying matter seen
in the woods. Phosphorus, a nonmetallic
chemical element, phosphoresces, but its light
is due to slow combustion and is altogether
different from the other kinds.
PHOSPHORIC, fos foWik, ACID, an acid
containing phosphorus, hydrogen and oxygen,
usually obtained by burning phosphoretted
hydrogen in atmospheric air or oxygen. It
is also produced by the oxidation of phos-
phorus acid, by oxidizing phosphorus with
nitric acid, by the decomposition of apatite
and other native phosphates and in various
other ways. It is used in medicine in the
form o£ a solution, or diluted acid, to relieve
disordered conditions of the mucous mem-
brane and to strengthen the system when dis-
ease has caused softening of the bones.
PHOSPHORUS, fahsffohr us, a yellowish,
waxlike substance that ignites at a very low
temperature, and burns with a brilliant white
flame, giving off a dense white vapor. When
exposed to the air phosphorus is luminous in

